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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject compound in high yield by 
performing a hydrogenation in the presence of an excess of hydrogen using an 
aromatic compound, a colloidal hydrogenation catalyst and an auxiliary or the like in a 
reaction system comprising an immiscible phase of liquids dispersed with elemental 
hydrogen at a specific temperature and specific pressure. 

SOLUTION: This compound of formula II (R1 to R3' are each the same as R1 to R3, 
respectively) is obtained by performing a hydrogenation in the presence of hydrogen at 
100-2,000 wt% of the stoichiometrically necessary amount in a reaction system 
consisting of two-liquid immiscible phase dispersed with elemental hydrogen at 50- 
180° C and 1-400 bar, namely, 1st phase formed of an aromatic compound of formula I 
(R1 to R3 are each H, a 1-1 8C alky]-, 3-8C cycloalkyl or the like) and, optionally, a 
water-immiscible solvent and 2nd phase composed of water, a colloidally dispersed 
hydrogenation catalyst [hydroge nation-active group lb and group VIII metal (e.g. Pd, 
Ru)] and an auxiliary for stabilizing the colloidal catalyst 
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aSjteS^i-tfcft-rrfcl 1 . Tetrahedron L * 
etters 1 9 8 3 , 4 1 3 9 - 4 2 vC«fc& § 

5. WO 9 6/0 8 4 6 2«lHT5 sftit&l/f&t'S 
foftTl>£L i OH<D??£T. Ru/Al.O.ttOli-C 

[0004] CCDg> 2 OO^Sffil&Ktl'Pf — 

SO* • 

R\ R 2 S^R 3 ^5t^!*AlOT7kS. fill 
«*>U<«»««l«C a -C 1 .-T^>l/. ffi«tt*>L, 
< tt#tt«ttC z - C a 8 - T Jb*" r.* % C 3 - C , - > * 

:a + S/ % 7 3>\- — hP 4 tFa+^K 7)U*VL S is 20 
jy, - (Co-Ch-T^^V^^;!/) -COO- (C 
.-c^t-M^K - (C,-C 4 -7^>^-Ol') 
-COO- (C 0 -C 4 -T>«/^) , - (C 0 -C 4 -T 
;l/^>y-Y;b) - (C,-C„-7';-^) > -o-c 
o- (Cx-c^-r-Mf^) , -o- (c 6 -c 12 -r 
y-jiO , -co- (Ca-Cui-TJi/*^) > -co 
- (c e -c 12 -7UHi/) % -s- (c-Ca.-ry 

-;l/) % - NH - (d-Cn-TMn/) , — N (C x 

(Cx-c 4 -r;u^^) , -NH- 
(c..-c» a -ry-<fl'K -n (c-'Ci-t'J- 30 

(Cx-C.-T;!/*^) XB-P (X) „ (Y) 

n (z) „ ( = 0) r r*D. cctrx, yrl>'Z«s^ 

KJfclLT 7 * ^JlVXBCx - C 4 - Tfr**>-C9> *) s Y 
R^Z«^?>^^L/rac^c!42:0TOR 4 feL < ttN 

4 -r;u=i+->x«c 1 -C4-T;i/+^*r*D, nr% 

t-O-CftCH^-O-tiiCifet*, f§50SW© 
ft 9, m+n+q+ rO^ttttU >©JR7WCfcKE0* 

c cr*7 y ww&frrad - c 4 - 7^*^ c a - c 4 - 

<fc 9 l-fcU<tt2H»3fttli5Ci*ST 
CCT'^^ SR\ R 2 RtfR 2 <D2ote^n6 

y.y fh7^?b>^l< ^^"n^^>^^;b"C 

'<fc5tc«3ftSnr^4CidST*, R 1 ' , R 2 * MR 50 
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i£ft^*»!k*{frr & c t i o 6 mmmmm^M^ 

7)\ ^S^OCgEft© S * If— /-fe h ^ -ffi (mixer 
/settler procedure) "CilScEfafrC-? - 

[0 00 5] *»iatt, * ( I ) ©^^ft^Oit* 
*ft«:J:S3t (II) ©6*«tSfc^©«56^W'*"* 
<b<DT\ 



[0006) 
Mfc2] 




R r (II), 



3 * BB^ttSl/tR 1 . R 2 RO*R 3 CDJi^K:Sab/c 

^ ihDB7$^4Mt5Cim, COBCH 
OHXttCH,*J&STSC<b#r*. ^>7^7^ 

5 0-180 'CS[>* 1 400 ttj^tK 

endeleev)OH bK.tfV I I I 

0 , {t*«l»ftiM»© 10 0-20 0 0 %cD*m 

So 

[0 00 7 ] Oftttfe U < IWMSiHRC. -C 18 - 7^ 

^SIKtt C 2 — Cx» -Tfrtr^MZ. <>&ZA 
? KSWef 57;W>W> 6>B* s n ; 

&L,<^aiK4*Cx-Cx.-T;b3^Mi, r;b+^ 

[ 0 0 0 8 ] b^^frCD^. T^^acFT^a 

T & * ^SO'7 ;l/ ^ 3r ^ ^ 1—4 {i^D pzMBl-Z^ O . 
ttC^Ll^ T;^^-^vi2-4<l©^J^T- : r 

[0 0 0 9 ] v ^ u 7;^;W«B^ ^ n 7 n ^ 
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j\,- u^t^l/, ?;l/-y^P^^'>il/ 4 v'^ 

Sr&O. t£oT2ffiT£>£. L^u^n^^ccii 
{irT£ (degenerate) Ci^T't, ^nteC 

- (C 0 -C<-Tfrt>lsis<{)l>) -COO- (C«>-C 4 

-t^mpao 2 ocDjssfirt <omm&c oZ^tsm 
^^«9 ( i ) (om^m^r^^co^r^^^^'v 

$)5o (in between) m$£<Dm%M\Z 

[0011]*- (C 2 -C 4 -T^>>^;1>) -CO 

[0 0 12] «- (C D -C 4 -T^^>^>f;U) - (C 

s-c ll -7»>-;b) o-eti-enoa^s^, c 0 <£>*g 

>^;k c 2 cDit^^^/3--7^^;i/x^;i/^^^ 
t*. s-o- (c 6 -c aJ -7«;^) m-s- (c 6 

[0 0 13] tftiR\ R z MR J ^ **i*n5<3 
[0014] R\ R'RtfRM^^-^-felX ttT 
[0015] 1M*^#ST^7'; -««C l - 

c«-r;i/*;k c a -c 4 -r^=3^>/ % 7^, ~h 
[0016] ±^<om^(om^. i~y^u> (-<>v 

-ffi^) *gSW»tA»4L/c»6*K SGWX&Src-f 

[0017] B JUUKflm (II) O^ftS, Tttto% 
R 1 ' , R J ' MR'" tt. ^#^Ozk^{t0cr^O[Hl 
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[0 0 1 8] »Sl/<tt. « 

[0019] 

Ht3] 

20 R\ R 2 R^R 3 «St^S*3:UT7k*, itil 

tt*>L<tt»tt««C l -C a .-T^*ik C,-, C 5 
-iU<»C 6 -^^n7Jl/^ fi3SM**>0<tt#e 
£MftC a - C 18 - TJls^^ris, TZS. - ha, tFO 

*->;k - (c 0 -c 4 -r;u;*7>>^;i<0 -coo- 
(c 0 -c 4 -7;t^;u) , -ch = ch-coo- (c 
0 -C 4 -T^^^) . - (C 0 -C 4 -T^^>SP-Y;l/) 
-0-:7i^;k -S-?^— ;k -NH 
- (Ci-d.-T-rt/*^) , ~N (Ca-C^-T-rt/* 
;i/) <c 1 -C,-T-M £ Ji') . -NH-^^^;bX«- 
30 N- (^^^;u) (Ca-c.-r^^^) -c$>o, y * 

-;l/^«C 1 -C 4 -T^+^, C a -C 4 -T;l/^^ 
>\ 7$y, -hn % t FP*^i/Xttcne>cDil^B5 
(C J: 5 1 - ib< B 2 IftSnt^S C , CC 

SR\ R l SCKR 3 02o«^n6^i^SU 

[0 0 2 0] L < »**»?80*ffiCc4j(riTS: 

40 [ 0 0 2 1 ] 

C u -C, -TA-^l/. C a -C,-TJl/ =i + ->, 7;^, 

-T^+;uX!*c 1 -c < -T^^^^r&O. S<E>fc-t 
CT-»R : SJ>*R 3 «^n6^gLT^n«. »^<> 



[0 0 2 2] *#e?3 &C J; 9Hl*5> C t ifi~C # Z^^&At 
&fa<OWtZ : 'O-fe'X h^x> x 3^>U>. x^;!^ 

•fe*>. 7xy — ;k 7x^Jl/Xf;l/X-f;k ^ ^x;b 
y^;l/x-7^;b. ^x^^fT'J^x-f^ Tx»j 
7x^l/>v7 ^ -r-hp-c>-if> v ixx huh 

^cz-O-fefX <>^h'J;k *x^T^*Oi2>, S 

y^>, 1. 2 -^7 *x;l,-x£>, 2. 2-S>:7* 
x;1/-:7'p>k> v tfX^^y— ;l/A. ^>v r ^^^>, 

-jl,x-rJW ^7 xxjt/^itx-T^k N--*^l/- 

-;l/7r^ N-f7^-7^'JX N-y?^-y 

t^F (XK*OSaKtt*C.H,-P (CH,) - 
OH), 7x^l/-i/-k^y^^^^7-f>, ?;cX 

-1-^X77-2, 5 -^^1f-V^P-0^>, 
2, 4-^Fo-F^i>, 4, 4* -^7^^-^ 
? ;*x;l,-y 2. 6-^hP-F^x>M 

2, 4' -!/7^-^xx;l/-^^>t$)^ 

[0 0 24] 2 o©«#©#fifirt£ffl 

Jg5 1 3 n/c*«{ b 3 ft £ ^ * 3?*SK b^» tc cfc D » 



5) 1 1 -3 1 5 0 3 7 

S 

i> 0 cosoratgiit mac^c^-7^ 
>X«C 5 -C,"y^P7;^>, 0Jx.ti'<>*>. > 

;k -< > Vg^tfffeOgei b*^g^85 tfeie ffe<D 

#5-1 0(DlK3RTJl/3-ik «itfjSIR5KfeL/<»» 
^f*tfr^>£^--;k 'Mf-fry-Jk tf^^-ji/Xtt 

10 [0 0 2 5] f fecaffatt^ tt^ gaiBfc <fc 6MTt 

V7'ut , Jl/X- rJk rh7t Kn77>Xtt 
^t^t>MX^D^V7i^>S, 
^ a U FX«^^nux*>X»ffl^ * j fbfeU< te>9 
0%? ^{bT^^>T*^> e *©cfc3tt*tt£r/Blr»£« 
^cDfi^TK^b^n^^^^Mb^cDmStcS 
-5^1 0-1 00011%, »^U<«20-500 

[0 0 2 6 ] JSJS»©«2ffi«*«W«:*Rc;-tCtC3 
[0 0 2 7] *«9§©J5ttCcau-C*»), an-f FttK 

^ft-r^c i#r**^wb-tStt^«w*«5cSiM) 

mMit (Mendeleev) com I b R[>'V I I I K 

x^a x d^^a v fi#Rc?x^^i/"r4>s D cneo 
30 ^ttflB0ccxw*©2ofeu<tt*nia±offl^i 

u, Pd/Rh, Ni/RuMNi/Rh^5 9 * 
©J:5 35c2-iiR^a^«0*i^, 

SSib«9 9 : 1-1 : 9 9t*?> B fflSOcDXttS^ft 

(DHJ^tcteliT*3R<bSn4^*75*K<b^B5^7K* 
{b-rStt^JSOg-Jl^^^ 5 0-5 0 0 o^;W?£ 

7K^b-rg14^Jl©l-5 om*-%% 

[0 0 2 8] *$S9§©#ffitt5 0-1 0 0U 1/ < 
» 6 0 — 8 0 °COaaSCX 1—4 00 ^-;k b < 
ttl 0 — 4 0 0^-;K -^bT4$0c2 0—1 5 0^-^ 

<fc 9 itm &g&B& z jk 

50 fl^c^>S^H 2 (D£CD 1 0 0-2 0 0 0%. #ritL<lt 
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15 0-1 50 0%, #K:»gL<li2 0 0-1000 
- [0 0 2 9] TktBOCteWS^a-T Ft£fc#ffcon/c*3s 

[0 0 3 0] ffeOSSAlffil»iKfitt%. W*tfL i OH, 
Li 2 C0 3 . N a OH v SINa, y>BWjy>A. y 

[0 0 3 1 ] **HB4>£&t;brt » ^SrxraJftttttccff 

lffi SCf«2ffi (^n^f Ftt«c 

< ZfcgXaH i / ^g^^ 20 

run*., !R^*jB«nfcSBaM^irtft-r*ci*d 

(be topped up)^<, S0O*g^lSt^3S 

ft£ e l^Oii^, 2o<D»ffi«B§!5&KJSB, Wx. 

>^0£^>'^f V - (battery of ta 30 
nkreactors) fc:tel>T[^XteafcS£ (con 
current)ria^tTfcS< 4 loXtt*h« 

±©(Mrjn*.6n*fe*«*H««c»titsn*. rasa* 

^7Uc6, ^9^«#^2tS^^g-r^> (s e t t 1 
e) tifcJ:oT2ffl*#«rr-S. W«ffl*a»(D»«l 

JHi#*CD*K:aRfiEr**ffitt, 6 tt 

£/< ? ^frt y If-Y Ci#TS5, 40 

[0 0 3 2] 

88 7mg0PdCl 2 (5$ y*Jl0 , 0. 3 7 g© 
L i 2 C0 3 (5 5 y*A0 SCf 6. 7 1 &CD5CC 12 H 2S 
N* (CH 3 ) , (CH 2 ) sSO,'©^*^*^^ (S 
B12, 2 0$y^) o 2 »s$nn^o. 

1 i (07k*PX\ aS^T3B#ra, ^^TkS^iliSe-it^ 
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fc. ««l»«^K»Wfcfi«Shfc3a-f F*tS 

g^I^Ci^rt ; P d : C 1 : SCcKTiJS-T-tb 
te&Jl : 0. 4 : 2-C*>ofc. 
[0 0 3 3 ] ^fe^2 

546mg©NiBr 2 (2. <=t Jl/) ,0.18 

5 gCDL i zCO, (2. 5S'J^1/) R^3. 3 6g(D 
^EFJlCDi^tl^DSB 12 (10. 5 5 »J<fcJlO £ 
1 0 0m 1 <DO, -*SW7k*CCSffl$-&te. 1 B*I8* 

^"E^ife^^tU/Co 5 6. 7mg0NaBH 

4 ( i . 55 y*jio «r»wurinx*:. rstismz 

l»JeWfc»U<«aLr«t*«6*<K<fcL*:. C(D«SK 
*«»Ltt#6S6K2B»IBEl6S« 1 rya-KaH 
quot)**3R{fctCJBt>fc. 
[0 034] SMM3_ 

0.5 6 gCDftKP d (2. 5 5 y*/l0 lilOml© 
FJl/X>ifJK:z»AOfc. -^CtCO. 3 5m 1 (DrSHNO 

,(5 5 y*;I/) £*Qx.fc e lB#ram> BIBRRBit? 
h;l/X>CDt-5i^<t**i^*U/c 0 10 0ml© 

7k <r^=f>"Cffl») ^C0t6 6 6mgr©R 

hci 3 (2. 5 s soias«lia)a^ii5D 
T£> **JNHE?dbK: c . - T 

;b*^-f>(SB8) 6. 7 1 gtttifc. CO»« 
CC0. 19 g(E>Na BH«£:##!lLT}Jt]*. ; JSJ5£:557 

^GtS^L/c^'WDSBS (network of highly compacted 
centersjRtffc r> i^l^^Jnl^Cpaler aqqlomerat 
e regions)*^; b/c (Rh : P d JS^Jt«:W#<D««K: 

nfcWHtr— ct#t*fc. 

[0035] mMMA 

0. 5 6 gOOStMP d (2. 5 5 y^;l/) *0. 3 5m 
1 CD*SHN0 3 ( 5 5 y*;!/) «rd*T4 1 0 m 1 <D r 

x>©ta£^*|»*l/fc. «B»S10 0mlO* 
(T^=f>"CttfP) *(Cffi?), 6 66mgCDRhCl 3 
(2. 5 $ 'J^) M6 g©# , U^>xfU>7') 
y;Vi-fiV ^M/u 0. 1 9 s<DN 

aBH<£##9LTtJIJ;i/Co Rl£*KTStt*fc*MC. 

$ 6CC 3 B^H«^ U *tr»***»fc. 
[0036l jii5 

444mgCDPdCl I (2. 55 y-fcrtO , 6 5 4m 
gORuCh (2. 5$y«) , 3 6 9mg(DLi 2 
CO, (5 5 y ■=&;!/) SO* 6. 7 1 g©SOE«l 
x;l/*-<£>f> (2 0 5 y 3&SaMC*Jl>T, *^ 

^S^T^c, loomi ©7}c (r^=f>Tttfn) ^tcjn 



C7) 



te**Ute+4>©«a (Ru : Pd#fi2fi»Ru : P * 
d 0 . 3 cdn* ) tt 6 C«C <fc 0 ( R 

u : Pdttfil) *5*Wfc. <fc 9ffl>{ft*tCfet>T. 4 
^5nmOtaSfffilORu : P (11+ Jt~rlTf£— 
^^§i«:l?>Ci^t^/c^ 10 — 2 0 nm<D 

■*S*Wr *^ < CDHiSKiPa (trilling) W 
[0 037] I I. TkJRJb 

3 6ml <D^V7*nt\rl/^>-l2> (*-*>) M2 5. 10 
8m lCDXtkM5*6®=H3^ F«K (0. 05W 
K 1. 2 9 5 y*Jl/) *0. 1 1 (DXr>UX^f- 
jl/^-h^U-^n 5 0*CRtf6 0^-JWDH 2 E 
CCte^T 1 5l*ia«»Lfc. GCMS (EI)«99. 

[0038] m&Mi 

3 6mlCD^^>SO'2 5. 8 m 1 T'fflt^c 
&&&v/>£0. 1 1 CDXx>l^X^^-;b^- h^U- 
^ri 0 O'CRtf 6 O^*-;KDH 2 JE0C4dl^T 1 5# 

7^ rc««U #StL/c 0 l H-NMRSO*GCMS 
(EI) (DWfitel 0 0%(Dt^V7 , OfJl/->'^ 
•^=^1f>*^U/Co ^§t$n/c7k*l«:3 6 m 1<£>^> 
^tfDx., 1 0 0 o CRtf6 0^-;l/CDH 2 H«:*5 

^l/^n7-fFt»RL, ^§fb/c e 1 H — NMRX 

[0039] mmms * 
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2 2. 9 m 1 O-Oif >Rc/2 5 . 6 m 1 <D*mM^ 6 "C 
Et>fctt»v^(0. 0 5WK 1. 29^ n 

5:0 . 1 1 <D^f*>l/^^^-Jl/*- h ^U-^ 
■C, 10 0 •CRtf6 0 ^-;UDH*]Efc:fel>-C 1 5 B#H 

>U 9 9. 8 9K (GC)©J6g**T5^^t 

fcftft:. 7k*lCD9 7. 4%*ls|iR0;fc.. 
[0 040] g£feffil9 

5. 1 g©4, 4' -S/T ^ 3l~)Vj>i £ls%:2 

5m 1 CD 1 — <y 5 S - fr<pt,Ci&mistc 0 $m.M5lCte 

»i>tmifc<Ds. 1 2m i (om&^^^cicm^. s 

|2»AW*0. 1 1 CD*- h£>U~y*T\ 10 0'CS 
tf6 0^~^<DH 2 ]Efc::te^T 1 5^H7k3R-fbOfc. 1 
0 0%Oife$ttl^, 3 2. 1%©SR$T4, 
4' -tsT $ S-y**ls9w>**e>%s}\sjt £>Rtfl 2. 

(4' -75 S-^2n^*risJ\s) -T~ U 

^;K4 5. 3 SCX4- (4* -tKn + 
f>-^^n^^5y;l/) - T — y > (4. 2 %(DSiR¥) 
iI6n/c e 1 0 0 %»W*^a>3KD BS9£flSffl*>6>JS 

[0041] *^©^fciwaaacf»«tteiT©ao 

[0042] 1. SO) ®5r«Sffc^»<oaWc«{fcK: 
cfc&SO I ) ©6JHRR3RatCD«Jfiffi"C*D, 
[0043] 

[fb5] 



(II). 




D7W, B»KfeU<«»tt«»iC a -C lt -T^ 
-hn, bFn^i/;K yj^u^ is 
7>\ - (Co-C 4 -T^*>^>f;l/) -COO- (C 

0 -c 4 -t^;W , - (c,-c,-TJHr>y-r>u) 

-COO- (Co-C 4 -T^^) , - (C 0 -C 4 -T 

>u*7>i?-f AO - (C.-d.-ry-W . -o-c 

O- (Ct-C 1( -7^) * -O- (C B -C 12 -T 

y-jio > -co- (Ca-c^-r^^i-) , -co 
- (c.-Ca.-ry-^) , -s- (c 6 -c 12 -ry 

, - NH- (Cx-C^-TJU^^) , — N (Ca 

-c a ,-T^+;i/) (c 1 -c 4 -T;i/^;i') , -nh- 
(C-Cn-ry-^) • -n (c.-c»,-7y- 

(C a -C,-T^^) Xtt-P (X) B (Y) 
. (Z) Q ( = o) r r*o, cctx, ysupz«s^ 



ccSfefiLr7x^i/XttCa-c 4 -r;i/*;i'-c*)*5, Y 
« S ursn^tcafi: ur o R< £> u < »N 
RSr^^ctOT^, cctRni^x-;!/, c a -c 
4 -T^=J^^X»C l -C 4 -T^;l/-CS>D, NR\ 
Bb^y^/r*5Cifet#, YRtfZ o 

■c-o-CH 2 CH 2 "0-r*^ci^rt, fsart© 

40 ait'ill^^tl^lSlr^l/, mte-fe'u, lXtt 
£>D, m+n+q+ rCD^Miy >©JE^flPc>tfJ£U 

cctr y -;^('ic a - c« - r^*;k c» - c, - 

CCT*£6«:, SR\ R 2 M'R 3 ©2o«^b 
2 -^^ * U>^>U< B2, 3-^^^U>^(DS, h 
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JzotcWkZti-cithCttfi-eg. R 1 ' . R" RtfR 
s ' EtS&XClfc&l/CR 1 . R ! MR ! ©ig^KtSl?c 

ge, ^hnttTS^^J&fiET-SCi^-C^. CO«CH 
OHXtiCH,?r©^-r^Ct*5-Ct. ->7^ttTS7 

5 0~1 8 O'CR-^l A— .Jl/~4 OOA-;l/T, 7nS7k 
«##f& $ titc 2 o©?gft©^^ffii4ta^ 6 «E*SIS« 
icij^T. IS 1 t§tt5f*B^b^ft2at;'i»«e 6*-*S 

F««c»KSnA^c3R<fc)B«libr©7aR©WtBa (M 
en d e 1 e e v) ©SSI bRO'V I I I ^*>6>©7KS 

6fiS<5 , <tS»ttfl*>i&*«© 100-200 0 %©7K» 

[0044] 2. s£ 
[0 045] 
[ft 6) 




[35*, R\ R J RO*R J KSt^K:!itiL/-r7j<S> K$B 
ttfel/<B^S««C 1 -C 1 .-T^*^W C,-. C s 

®H#C a -C 1 ,-7;i' 757. -(-a, t Fa 
^>jk - (c-c-tji^^'OI') -coo- 

(C„-C 4 -T7l/+;l/) . -CH = CH-COO- (C 
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R l «±f22*-C^«Lfcii*)-C«t)»3. R'tt* 
jg. Cx-C-T^^^. C»-C,-TJm*t\ T£ 
y. ^FoXBtFa^^T^f). R'ttTklS. C- 
C, -TJl/T^XtJC! -C, -7^^->T*iJ. $6 

(cccr-SR'R^Rni^n^Tisi^uri^nts. 

10 'O-fe'^OSi— 8K4ot F 'J^T-l^Xtt^h^ 

gsffc^»*fflt» -SCt £«F Wit T £±13 2 Jf KlBtS.©:£ 

[0048] 4 . *K{b« 60-80 'COtf *> C t 
iii-r-5)±IH 1 ~3^© 1 oXIi-etitLhtclBiS©*' 

[0 049] 5. TkfStft* 1 0~4 0 0 7^-Jk *f$l^ 
<«2 0~1 5 0^-)l'<DEjjTi : f>jCk*W&ft2> 
20 ±13 1 ~ 4 5© 1 tlfel±«cE«©*& 

[0050] 6 . Tk^ftMb^Sstttfcj&gfrfi© 1 5 

0- 1 500%, }tJL/<»2 0 0~1 0 0 0%©*f 
©???TF-CtT Hi^tt5JtSl~55©l^X 

[0 05 1 ] 7 . TKfSitM^i L-C©z3d A F«tC»tfe 
Snyc^S* s P d. Ru. Rh, Pt, Ni. Pd/R 
u. Pd/Rh, N i /RuSD-'N i /R h «fc 9 J&&1¥ 

1- T-2>±IB 1 ~ 631© 1 -33t«*tlJa±«ClB»0^. 
30 [0 0 5 2 ] 8. 7K*{t-rStt#H©l~5 OJDBH 5 — % 

Tl^ci T £±13 1 ~ 7 ^© 1 oXfct-etlJW 

±tClEiS©;£*. 

[0053] 9. 7k^{t$ ns^^s^-ffc-^^t- 
4ff i ti©J&£(c?iS«rt J s&S&«-£. c, - c XJ -r;i/ 

C i -C,->i'n7Jl'*>, C,-C».-TJl'* 
y-;l/, CO,. H«RtfWKC,-C,-i-?^t'Rtf 
b> £ a ^ F J: 9 Ji£*8f*» 6©«a**5HfSHb^ 

^©ssks-^t i o~ i o o o*H:%©£-rjm>& 
40 ct Srlf t r -5 ±13 1 ~ 8 w© i ox«^n«±«:fa 
sg©*s. 

[0 054] 10. ffit»4«Hi©*&S3?*i£{b^«J<E>* 
fi(C*-3^-C 2 0 ~ 5 0 Oif^^Cilrttit 
-5»±13 9 35tCi3te©^a. 
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